In this research, Response Surface Methodology (RSM) was employed to optimize five operating variables including initial pH, current, reaction time, initial hexavalent chromium concentration and dosage of polyaluminum chloride as a coagulant for the removal of hexavalent chromium and its relative operating cost by electrocoagulation process. Central Composite Design (CCD) was applied for the optimization process. The results showed that increase of polyaluminum chloride dosage was beneficial for enhancing hexavalent chromium removal efficiency. With the decrease of pH and initial hexavalent chromium concentration, hexavalent chromium removal efficiency improved; however, pH had no effect on operating cost. On the other hand, the increase of current and reaction time significantly influenced on operating cost. According to the ANOVA (analysis of variance) results, the R 2 values of 99.3% and 99.5% for hexavalent chromium removal efficiency and operating cost, indicating that the accuracy of the polynomial models were good for both models. Hexavalent chromium removal of 95%, which was close to the model predicted result of 90.32%, was observed in the experiment at optimum conditions: initial pH 5, current 2 A, reaction time 60 min, initial hexavalent chromium concentration 50 mg/L and dosage of polyaluminum chloride 1010 mg/L.
Introduction
Wastewater containing chromium is discharged into the environment by different industries such as metal plating, leather tanning, production of fertilizers, textile dyeing, electrical equipment manufacturing, chemistry and power plants (Aber et al., 2009; Shafaei et al., 2007; Zongo et al., 2009) . Chromium finds in trivalent (Cr(III)) and hexavalent (Cr(VI)) forms, which hexavalent chromium compounds are toxic and carcinogenic. However, toxicity of Cr(III) is low and in its trace amounts, it is not a problem for the environment (Gao et al., 2005) . The use of electrocoagulation (EC) methods has attracted a great deal of attention because of their versatility and environmental compatibility (BarreraDíaz et al., 2003) . Performance of electrocoagulation process depending on the intensity of the current density, pH of the aqueous solution and the electrode material employed (Barrera-Díaz et al., 2012) . Reactions involved during the electrocoagulation
